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Types  of  Waste  in  Banana  Ripening  and  Packing  Warehouses  1/ 

and 

The  Effects  of  Various  Mechanical  Injuries  at  Different 

Stages  of  Ripeness 


Introduction 


A  study  was  made  of  the  cause  of  waste  and  losses  in  bananas  in  five  banana 
ripening  and  packing  warehouses.  This  study  was  conducted  during  the  period 
January  to  March  1953 •  After  arrival  and  unloading  at  ripening  warehouses, 
green  bananas  are  commonly  held  h  to  7  days  under  carefully  controlled  tem- 
perature and  humidity  conditions  to  ripen  and  develop  yellow  color.  The 
hands  of  bananas  are  then  cut  from  the  stem,  defective  bananas  are  removed, 
and  the  salable  fruit  is  packed  in  l;0-pound  boxes  for  retail  distribution. 

As  a  supplement  to  the  waste  study  laboratory  tests  were  conducted  with  the 
purpose  of  determining  how  well  bananas  withstand  various  mechanical  in- 
juries at  different  stages  of  ripeness. 

Description  of  Waste  Study 

The  original  purpose  of  this  survey  was  to  determine  if  various  types  of 
banana  handling  equipment  affected  the  waste  or  losses.    All  of  the  phys- 
ical losses  that  occurred  from  the  time  the  fruit  was  unloaded  at  a  ripen- 
ing warehouse  until  it  was  boxed  for  shipment  to  retail  stores  were  clas- 
sified by  type.    This  involved  picking  up  all  the  drops  and  sorting  the 
garbage  and  the  seconds  or  markdown  fruit.    Each  type  of  waste  from  a  given 
railroad  car  or  truck  load  was  weighed  and  converted  to  a  percentage  of  the 
original  billed  shipping  weight. 

Several  points  need  clarification  before  the  results  are  examined.  Ten 
commercial  loads,  7  railcars  and  3  truck  loads,  were  observed  and  the  waste 
recorded.    Sometimes  only  a  sample  from  the  loads  was  followed,  for  example 
100  stems.    Then  the  waste  from  these  100  stems  was  expanded  to  give  the 
approximate  waste  from  the  entire  load.    The  10  shipments  included  bananas 
of  5  different  types t    Fortuna,  Golfito,  Pacific,  Ecuador,  and  Guatemala. 
The  shipments  came  from  different  ports  of  entry  and  were  examined  in  5> 
cities.    In  each  warehouse  bananas  were  handled  in  slightly  different  man- 
ners as  described  in  the  descriptions  of  the  individual  shipment. 


1/    The  cooperation  of  the  commercial  banana  wholesalers  who  aided  in  this 
study  is  gratefully  acknowledged. 
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Description  of  Cars  or  Truck  Loads 

Car  A  -  Arrived  Washington,  D.  C.  Jan.  22,  1953°    Shipped  by  United  Fruit 
Co.,  Baltimore,  Md.    Single- tier  loading.    Fortuna  type  fruit  in  polyethylene 
bags,  bags  removed  before  ripening.    Manual  handling  from  inside  railcar  to 
8-stem  banana  truck  on  unloading  dock.    Fruit  held  2  days  at  60°  F.,  then 
heat  on.    Conveyor  from  ripening  room  to  circular  cutting  table.    Fruit  cut 
and  boxed  Jan.  28.    Total  stems  263°    Billed  weight  20,600  pounds.  Waste 
study  based  on  entire  car. 

Truck  B  -  Arrived  Washington,  D.  C.  Jan.  29,  1953 •    Shipped  by  United  Fruit 
Co.,  Baltimore  Md.    Single-tier  loading.    Golfito  type  fruit  in  polyethylene 
bags,  bags  removed  before  ripening.    Manual  handling  from  inside  truck  to 
8-stem  banana  truck  on  unloading  dock.    Heat  on  day  of  arrival.  Conveyor 
from  ripening  room  to  ciruclar  cutting  table.    Fruit  cut  and  boxed  Feb.  3» 
Total  stems  210.    Billed  weight  lk,96h  pounds.    Waste  study  based  on  entire 
truck  load. 

Truck  C  -  Arrived  Washington,  D.  C.    Feb.  18,  1953 .    Shipped  by  United  Fruit 
Co.,  Baltimore,  Md.    Single-tier  loading.    Pacific  type  fruit.    Manual  han- 
dling from  inside  truck  to  8-stem  banana  truck  on  unloading  dock.    Heat  on 
day  of  arrival.    Conveyor  from  ripening  room  to  circular  cutting  table.  Fruit 
cut  and  boxed  Feb.  23.    Total  stems  207.    Billed  weight  13,690  pounds.  Waste 
study  based  on  entire  truck  load* 

Car  D  -  Arrived  Kansas  City,  Mo.  Feb.  26,  1953.    Shipped  by  United  Fruit  Co., 
New  Orleans,  La.    Single- tier  loading.    Fortuna  type  fruit.    Handling  by  sin- 
gle-stem 2-wheel  banana  cart  from  inside  railcar  to  ripening  room.    Ripened  at 
70°  Fo  continuously.    Conveyor  from  ripening  room  to  circular  cutting  table. 
Fruit  cut,  skirted,  and  boxed  March  5»    In  skirting  a  5-inch  square  of  colored 
cellophane  with  a  trade  name  was  attached  with  a  rubber  band  over  the  end  of 
a  partial  hand  of  3  to  5  fingers.    Total  stems  225.    Billed  weight  21,820 
pounds.    Waste  study  based  on  52  stem  sample  and  expanded. 

Car  E  -  Arrived  Kansas  City,  Mo.  Feb.  27,  1953.    Shipped  by  United  Fruit  Co., 
Mobile,  Ala.    Single-tier  loading.    Golfito  type  fruit.    Handling  by  single- 
stem  2-wheel  banana  cart  from  inside  railcar  to  ripening  room.    Ripened  at 
70°  F.  for  5  days,  1  day  at  66°,  and  1  day  at  60°.    Conveyor  from  ripening 
room  to  circular  cutting  table.    Fruit  cut,  skirted,  and  boxed  March  5» 
Total  stems  226.    Billed  weight  22,2l±0  pounds.    Waste  study  based  on  72  stem 
sample  and  expanded. 

Car  F  -  Arrived  Kansas  City,  Mo.  March  1,  1953.    Shipped  by  United  Fruit  Co., 
Mobile,  Ala.    Single-tier  loading.    Fortuna  type  fruit.    Handling  by  single- 
stem  2-wheel  banana  cart  from  inside  railcar  to  ripening  room.    Ripened  at 
70°  F.  continuously.    Conveyor  from  ripening  room  to  circular  cutting  table. 
Fruit  cut,  skirted,  and  boxed  March  6  and  7.    Total  stems  2h3«    Billed  weight 
22,0^0  pounds.    Waste  study  based  on  70  stem  sample  and  expanded. 

Truck  G  -  Arrived  Des  Moines,  Iowa  March  5,  1953.    Shipped  by  an  independent 
trucker  New  Orleans,  La.    Loaded  5  to  6  layers  flat  with  some  blankets. 
Ecuador  type  fruit.    Manual  handling  from  truck  to  6-stem  fork  lift  truck  on 
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unloading  dock.    Ripened  at  70°  F.  for  1  day,  then  3  days  at  65°.  Six-stem 
fork  lift  truck  and  lowerator  to  circular  cutting  table «    Fruit  cut  and  boxed 
March  9  and  10.     Total  stems  1+37.     Billed  weight  30,000  pounds.    Waste  study 
based  on  195  stem  sample  and  expanded. 

Truck  H  -  Arrived  Minneapolis,  Minn.    March  8,  1953.    Shipped  by  Standard 
Fruit  Co,,  New  Orleans,  La.    Guatemala  type  fruit.    Not  unloaded  until  March 
10.    Railroad  strike  necessitated  trucking  from  RR  yards  to  warehouse.  Single- 
tier  loading.    Some  fruit  breaking  color  at  time  of  unloading.    Manual  unload- 
ing, carrying  and  hanging .    Ripened  at  72°  Fc  for  1  day,  then  65°  for  1  day. 
Fourteen-stem  banana  truck  from  ripening  room  to  circular  cutting  table.  Fruit 
cut,  banded,  and  boxed  March  12  at  green  tip  stage.    Banding  consisted  of  apply- 
ing a  2-inch  wide  printed  cellophane  band  around  partial  hands  of  3  to  6  fin- 
gers.   Total  stems  280.    Billed  weight  20,810  pounds.    Waste  study  based  on  20 
stem  sample  and  expanded. 

Car  I  -  Arrived  Minneapolis,  Minn.  March  8,  1953«    Shipped  by  United  Fruit  Co., 
Mobile,  Ala.    Single -tier  loading.    Fortuna  type  fruit.    Railroad  strike  neces- 
sitated trucking  from  RR  yards  to  warehouse.    Manual  unloading,  carrying  and 
hanging.    Ripened  at  62°  F.  for  3  days,  then  65°  for  1  day.  Fourteen-stem 
banana  truck  from  ripening  room  to  circular  cutting  table.    Fruit  cut,  banded, 
and  boxed  March  12  while  still  green  (color  1  to  2)#»    Total  stems  233.  Billed 
weight  21,1+80  pounds.    Waste  study  based  on  llh  stem  sample  and  expanded.  Waste 
was  unusually  low  because  the  fruit  was  boxed  while  still  green. 

Car  J  -  Arrived  Cleveland,  Ohio  March  11,  1953»    Shipped  by  United  Fruit  Co. 
Single-tier  loading.    Pacific  type  fruit.    Handling  by  3-stem  2-wheel  banana 
cart  from  car  to  6-stem  monorail  self -storing  conveyor.    Ripening  temperature 
not  determined.    Six-stem  monorail  conveyor  and  lowerator  to  circular  cutting 
table.    Fruit  cut  and  boxed  March  17.    Total  stems  381.    Billed  weight  26,687 
pounds.    Waste  study  based  on  composite  sample  of  225  stems  from  1  car  and  156 
stems  from  another.    Waste  was  small  in  this  sample  because  some  of  the  small 
fruit,  and  most  of  the  scarred  fruit  were  boxed  and  shipped  with  the  regular 
pack. 

Results  and  Discussion 

Not  all  the  waste  shown  in  Table  1  is  a  complete  loss.     Commonly,  some  of 
the  scarred  fruit,  undersize  fruit,  fruit  with  neck  rot,  and  green  and  ripe 
drops  are  sold  at  a  big  markdown  in  jumble  packed  bushel  baskets  or  crates. 

The  unavoidable  waste  from  the  discarded  stems  averaged  8.76  percent  of  the 
billed  weight  and  constituted  1+7*56  percent  or  nearly  half  of  the  total  waste 
in  the  10  loads  examined.    The  waste  due  to  stems  varied  from  7»71  percent 
in  a  car  of  Guatemala  bananas  to  9*92  percent  in  a  car  of  Fortuna.  Waste 
from  discarding  undersized  fruit  (little  fingers  usually  less  than  5  to  6 
inches  long)  averaged  1.12  percent.    Malformed  fruit  (doubles,  horseshoes,  etc.) 


*  Color  designation  from  chart  in  "Banana  Ripening  Manual",  Fruit  Dispatch 
Company.    Cir.  ll+,  3rd  rev.  P.  6.  New  York,  N.Y,  191+9 . 
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accounted  for  0.13  percent  waste.  Waste  from  neck  rot  probably  caused  most- 
ly by  Thielaviopsis  averaged  l„h3  percent  with  a  high  of  3«2li  percent  in  one 
car  of  Fortuna  type  bananas, 

Green  drops  that  resulted  from  unloading  and  hanging  averaged  0.67  percent 
of  the  billed  weight.    Ripe  drops  that  occurred  in  unhanging  or  transporting 
the  ripened  fruit  averaged  0.2k  percent.    Although  classed  as  waste  these 
drops  were  sold  at  a  markdown  with  other  salvage » 

Waste  from  crushed  or  broken  fruit  averaged  0.70  percent,  but  3  of  the  10 
loads  examined  showed  over  1  percent  waste  from  this  type  defect.    Fruit  dis- 
carded because  of  old  scars  and  bruises  averaged  2.82  percent  of  the  billed 
weight  and  was  the  largest  source  of  waste  other  than  stems.    This  included 
field  scars  that  occurred  on  the  plantation  and  all  scars  that  developed  dur- 
ing the  long  transit  period  and  during  unloading  at  the  ripening  warehouse. 
It  was  apparent  that  most  of  the  old  scars  and  bruises  were  caused  by  in- 
juries in  transit  prior  to  unloading  the  green  fruit  at  the  ripening  rooms. 
Banana  ripening  wholesalers,  of  course,  can  aggravate  the  severity  of  these 
transit  scars  by  too  low  relative  humidity  in  ripening  rooms.    The  highest 
waste  from  old  scars  and  bruises  was  6.97  percent  in  truck  G.    This  was  a  ship- 
ment of  Ecuador  type  bananas  loaded  six  layers  high  in  the  truck.    It  was  very 
evident  that  this  method  of  loading  was  the  important  factor  causing  the  high 
waste.    Car  J  had  only  0.21;  percent  discarded  fruit  due  to  old  scars  and 
bruises.    This  unusually  low  figure  was  at  least  partly  the  result  of  the  prac- 
tice of  this  receiver  of  packing  out  the  majority  of  scarred  fruit  in  his  reg- 
ular liO-pound  boxes. 

New  scars  and  bruises  caused  0 « 3U  percent  waste.    These  are  the  scars  and 
bruises  which  occurred  on  the  day  the  fruit  was  cut  from  the  stems  and  boxed. 
Banana  scars  turn  brown  at  first  and  then  gradually  blacken  in  less  than  a 
day.    Therefore,  it  was  fairly  easy  to  separate  new  scars  and  bruises  from 
those  caused  earlier  in  unloading  or  in  transit  by  boat,  railroad  or  truck. 

Split  fingers  and  fingers  with  a  partially  torn  peel  accounted  for  an  average 
of  O.2J4  percent  and  0.26  percent  waste  respectively.    Bananas  with  knife  cuts, 
0.05  percent,  caused  by  the  man  cutting  the  hands  from  the  stems  were  a  minor 
source  of  waste.    Discarding  good  fruit  was  the  cause  of  0.21  percent  waste. 
Sometimes  these  apparently  good  bananas  were  single  fingers.    Sometimes  they 
were  twos  or  threes  in  a  hand  which  was  discarded  because  most  of  the  fingers 
had  neck  rot. 

Moisture  loss  or  shrinkage  averaged  l.kS  percent.    This  was  obtained  by  sub- 
tracting all  the  forms  of  waste  plus  the  percentage  pack-out  of  good  fruit 
from  100  percent.     Therefore,  it  is  really  a  figure  showing  what  was  missing. 
It  included  moisture  loss  and  it  also  included  the  overage  in  weight  packed  in 
many  of  the  U0-pound  boxes  <■ 

In  summary,  total  waste  including  the  stems  from  10  cars  or  trucks  examined 
averaged  l8.L[2  percent~of  the  billed  weight.    The  total  waste  varied  from 
13.07  percent  to  a  high  of  2i|,00  percent.    Waste  other  than  stems  averaged 
9.66  percent.    Waste  attributable  largely  to  handling  from  the  plantation 


until  the  time  of  boxing  averaged  5»53  percent  (30»02  percent  of  the  total 
waste).    This  waste  caused  by  handling  ranged  from  lo05>  percent  to  10.1*8  per- 
cent.   It  is  thus  evident  that  handling  methods  in  shipping,  unloading,  ripen- 
ing etc.  can  have  a  big  effect  on  total  waste.    However,  part  of  the  big  dif- 
ference in  -waste  due  to  handling  shown  in  Table  1  is  the  result  of  packing 
practices  of  different  wholesalers.    Some  wholesalers  passed  the  scarred  fruit 
on  to  retail  stores  while  some  removed  the  majority  of  it. 

Waste  attributable  largely  to  handling  at  the  ripening  room-wholesale  level 
averaged  only  1.10  percent.     This  included  the  waste  due  to  new  scars  and 
bruises,  split  fingers,  fingers  with  torn  peels,  knife  cuts,  and  the  good  fruit 
which  was  accidentally  or  intentionally  dis carded 0    This  1.10  percentage  figure 
is  smaller  than  it  should  be.    Types  of  waste  which  were  not  included  in  this 
waste  attributable  to  handling  at  the  ripening  room-wholesale  level  were:  green 
and  ripe  drops,  crushed  or  broken  fruit,  and  old  scars  and  bruises.    A  part  of 
each  of  these  types  of  waste  should  be  included  in  the  xiraste  caused  by  handling 
but  it  was  not  possible  to  separate  the  correct  proportion  by  the  methods  used. 
For  example,  some  drops  are  due  to  rough  handling  in  unloading  and  hanging  or 
unhanging  in  ripening  rooms,  but  some  are  due  to  neck  rot  or  to  weakened  necks 
or  stems  from  previous  rough  handling  and  therefore  are  not  attributable  alone 
to  handling  in  ripening  warehouses.    An  examination  of  the  necks  of  many  green 
drops  showed  that  the  majority  had  been  weakened  or  partially  torn  sometime  pre- 
vious to  the  time  of  dropping.    Because  of  the  small  number  of  shipments  examined 
and  the  great  variability  of  these  shipments  as  to  type  of  fruit,  source,  ripen- 
ing methods,  etc.,  it  is  difficult  to  draw  conclusions  as  to  the  effect  of  dif- 
ferent types  of  banana  handling  equipment  on  mechanical  damage  and  resulting 
waste  at  the  ripening  room-wholesale  levels 

It  appears  that  average  banana  wholesalers  have  the  opportunity  of  increasing 
their  pack-out  a  maximum  of  about  1  to  2  percent  with  good  equipment  and  by 
careful  handling  while  bananas  are  in  their  ripening  warehouse.    If  a  banana 
wholesaler  is  ripening  his  fruit  with  improper  temperature  or  humidity  condi- 
tions, then  the  possibilities  for  improvement  are  still  greater. 

Effect  of  various  mechanical  injuries  at  different  stages  of  ripeness 

As  an  adjunct  to  this  survey  of  waste  at  the  ripening  room-wholesale  level  lab- 
oratory tests  were  undertaken  with  the  purpose  of  determining  how  well  bananas 
withstand  various  mechanical  injuries  at  different  stages  of  ripeness, 

Fortuna  type  Gros  Michel  bananas  were  purchased  from  2  wholesalers  in  the 
Washington,  D.  C,  area.    They  were  of  3  stages  of  ripeness;     green,  turning  or 
breaking,  and  green  tipi/    Various  mechanical  injuries  and  bruises  as  described 
below  were  applied  to  5>  fruit  at  each  stage  of  ripeness.    Afterwards  the  banan- 
as were  held  at  70°  F.  and  90  percent  relative  hurndiity  until  ripe  and  then 


1/  Color  designation  from  chart  in  "Banana  Ripening  Manual",  Fruit  Dispatch 
Company,  Cir0  lit,  3rd  revision,  P.  6.    New  York,  N.  Y.,  19k9» 


I 


k 

o 

8 

•H 
0 
•C 


at 

I 

8 
S 

a 
at 

1 


as  o 

O  rH 
r-l  rH 

|S 

+» 

o 

u  M 
o  a! 

4> 

a  a 

&  8 

u  u 

V 

O  P. 

rH 

a 
e  a) 

■H 

•  0 

+»  O 

a>  a> 
g  g 

<H  rT 
O  W 

o  > 
a)  at 


C  rH 


Eh 

I 

M 
c 

r-l 

s 


H     *>  O 

m  *•  a] 

►  •  5 

••10  V. 


-H  P 

C  43 

>    co  C 

<(    a)  O  F! 


I 


(ft 


ift 


in  o  I — VO  to  60  to  60  to."!-  (VI  H  w 
f—  VD        r—  C\H  KlIOH  H  H  O  H  S 


VD  CVJ  IO  to  f— O  J^O  lArl  IT\ 

I—  rH  rH  -d"  VO  CM  1 —  M  Kl!M  W  O  ftj  ^ 

COrHOrHOOOCMOOOOOrH 


r-rlOlfvN04(\100000in 
60OOOOOOOOOOOOCM 


in  CO  ml —  Q  O  O  lO  fOV£>  VO  CM  rH  CT> 

tovo  o  r— J-  o  r—  co  O  O  i^O  H  in 
COOOOOOOOOOOOOrH 


r—  (oh  in  a-ivo  43-  cm 

I  OOOOOrHLTNrHOOOOrH 


toyj^t  r—  o~n  rH  r—  r—  to  CM  invo  in  O 

60  VO  CU  J-  J-  W  (V)  U>4-  H  H  H  J3  to 
r-rHOC\JOOrHVOOOOOO<-H 


CM  O  tOVO  (\l  10(0  J-J-  O  W  M  1^  tO 

o>NHoiA(ooiriHirMriO(\jvo 

CT\rH  OrHOOrHrHOOOOOrH 


O  HI —  K  h  r^ni  too  H  tM  I —  in  to 
WHO  «0  J-  OVO  IO!M  tOfOOCM  in 

OVH  OOOOOHOOOOOrH 


vo  cm  60  i —  co  OMrnrMnintomH  o 

I —  to  O  J"  ro  OJ  lT\^t  HNH  O  H  N 
ONH  OOOOOrHOOOOOCM 


HO\»voHa>ir\toHO(riWMw 

tOVD  Ojr— tooj-fOIOCMi-lOHl — 
WrHOrHrHOOJ-OOOOOO 


cn to  tor— r~-j-  r—  co  co  tovo  co  in 

r--  CM  rH  in-*  CM  RJJ-  CM  H  too  H  O 
COrHOCMrHOOCMOOOOOrH 


co  o  r— totovfl  to  H  in  in  4*  O  O 

W  (VI  H  CVI  miTiH  I —  CM  rH  CM  O  CM  CT\ 

CO  rH  o  too  o  o  too  o  o  o  o  o 


2  I 


<io  o 
g  p. 

a)  as 

43  « 

s 

U)  fH 

as  a 

O  -H  (3 
HAD 

g  ©  m 

3  Ro 

W  fH  t« 

IH  43 


P,  CO  »H 

o  P.  o 

i  tJ  V 

a  A 

B  «>  <m  jm  a  o  co 

a>  t3  h  o  o  p,  pi 

*»  a  as  »  -h  u 

0)  D  2  a  c5  m  o 


43-  43 

«8  <« 


2  3  T* 

p.  » 

H    H  (J 


d  o 

0) 

V  K 

6J)  O 

I" 

a  a 


4>  tl 


rl  O 


XI  Jh 
ClO  -»H  -H 

<H    C9    a  tl 


43 

fH 

co  c 


IH  U 

8  8 

<0    ID  p    o  A 


M  O 

0  K 


rH  O 

o  a 


-H    6J)   tj)  Tj 

rH  d  rt  o 

p,  -H  H  O 

co  m  f*i  c5 


rH  cm  ro^H-  mvo  i —  to  cno  h  t\i  iojt 


o  d; 

CM 

r— 

53 

o 

o> 

O  cm 

o 

m 

O  m 

to 

rH 

o- 

ro 

rH 

ir\ 

• 

rH 

60  CA 

ITS 

rH 

r-  cm 

in 

o  to 

o 

o 

rH 

o' 

rH 

r—  cm 

to 

to 

LT> 

ICS 

to  ir\ 

CM 

o 

to  CM 

to 

cm  m 

s 

CM 

O  CM 

o 

CM- 

CM  rH 

rH 

82 

rH 

ITS 

jS"  VX) 

o 

rH 

CM  rH 

rH 

CM  O 

CO 

rH 

OS 

in 

CTvCTN 

rH 

rH 

r—  i — 

CO 

in 

•  • 

■ 

• 

rH 

CT\  to 

VD 

VO  CT\ 

60 

rH 

r—  r— 

to 

rH 

rH 

to 

o 

<T\VO 

rH 

ON 

CT\  rH 

1 — 

d 

rH  rH 

r--  CO 

LTV 

to 

CM  J" 

J- 

o 

cr\  o 

m 

rH 

rH  rH 

ON  rH 

o 

in 

rH  -O 

60 

CO 

O  rH 

m 

d 

CM  rH 

« 

rH 

(d 

n 

to 

V 

rH 

rH 

Cvfl  O 

P  E 

•H  «  ■ 

rj  O 

rH  I 

O  M, 

0  U 

•rl  iH  ■ 

O  rH 

no  K 

>  — - 


X  rH  >> 
rH  »  rH 
(B  O  « 
(X)rH  W) 
Ih     >  l-i 

as  o>  as 

rH      -  rH 

CO 


Wro 

fl  rH 
•rH  • 

a  cm 

O  rH 

p,  - 

iH  rH 
tl  rH 


o  a) 
6h  3r 


si  m  si  o 

 43  OS  rH 

fH         tH  » 

In  f>C  U  W)  CTn 

■u  a  -u  a 

fH  fH 

0)   rH    03  rH  rH 

•  d  v  a  > 

■  c3  -*->  as  <c 

OS  45    a  XI  rH 

as  aS 


-7- 


were  examined  for  extent  of  damage  to  the  skin  and  pulp. 
The  treatments  were  as  follows: 

1.  Thumb  bruises  -  5  lbs.  pf  pressure  measured  on  a  scale,  applied 
by  thumb  along  sides  of  fruit. 

2.  Small  pressure  bruises  -  10  lbs.  of  pressure  measured  on  a  scale 
applied  by  a  flat-surface  plunger  1  inch  in  diameter. 

3.  Small  pressure  bruises  -  20  lbs.  of  pressure  applied  as  in  2  above. 

J4.    Broad  pressure  bruises  -  30  lbs.  of  pressure  measured  on  a  scale, 
applied  by  the  butt  of  the  palm  to  approximately  3  square  inches 
of  the  side  of  a  banana. 

5.  Broad  pressure  bruises  -  75  lbs.  of  pressure  applied  as  in  I4  above. 

6.  Box  bruises  -  produced  by  striking  the  side  of  a  banana  against  the 
edge  of  an  apple  box* 

7.  Box  abrasions  -  produced  by  rubbing  or  scuffing  against  the  rough 
wooden  surface  of  an  apple  box. 

8.  Skin  scratches  -  one-inch  long  skin  breaks  made  with  a  nail. 

9.  Skin  punctures  -  triangular  punctures  through  the  skin  made  with 
a  sharp  stick. 

The  results  of  this  test  are  presented  in  Table  2C    Green  bananas  were  un- 
injured by  application  of  75  lbs.  of  pressure  to  approximately  3  square  inches 
of  surface  but  turning  and  green-tip  fruit  were  severely  crushed.  Turning 
fruit  withstood  30  lbs.  of  pressure  without  bruising  the  pulp.  Green-tip 
bananas  were  injured  by  £  lbs.  of  thumb  pressure  as  evidenced  by  bruised  tis- 
sue to  the  center  of  the  pulp.    All  the  other  treatments  which  applied  pres- 
sure to  green-tip  bananas  also  caused  severe  internal  bruising.    The  bruised 
areas  were  brown  and  very  soft  at  the  time  of  examination.    Turning  fruit  was 
intermediate  between  green  and  green-tip  fruit  in  ability  to  withstand  pressure 
without  injury.    None  of  the  treatments  were  severe  enough  to  bruise  the  pulp 
of  green  bananas. 

Bananas  at  each  stage  of  ripeness,  were  almost  equally  susceptible  to  scarring 
whereas  they  were  much  more  susceptible  to  bruising  at  the  riper  stages.  Wherev- 
er a  banana  was  hit  or  rubbed  against  any  rough  surface  a  scar  developed.  These 
scars  were  watersoaked  at  first,  then  brown  and  later  black  and  slightly  sunken. 
It  was  observed  that  merely  scraping  the  wax  from  the  surface  of  a  banana  with 
the  fingernail  without  breaking  the  skin  caused  a  dark  scar  to  develop  within 
an  hour.    All  such  scars  disfigure  bananas  and  reduce  marketability  even  though 
the  pulp  or  edible  part  may  be  undamaged. 
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The  Fruit  Dispatch  Company  is  using  large  polyethylene  bags  over  individual 
stems  to  reduce  scarring  in  some  shipments  from  plantations  to  ripening  rooms 
in  the  United  States.    The  effectiveness  of  polyethylene  in  reducing  scarring 
was  tested  in  the  laboratory  at  Beltsville,  Maryland.    A  single  thickness  of 
polyethylene  1J?0  film  between  a  banana  and  a  rough  surface  reduced,  and  in 
many  cases  eliminated,  scarring  caused  by  rubbing  or  scuffing.  Polyethylene 
film  did  not  prevent  scarring  caused  by  rough  handling  such  as  hitting  violent- 
ly against  other  objects.    Results  of  this  test  and  observations  of  polyethylene 
bagged  bananas  in  railroad  cars,  indicate  that  the  use  of  polyethylene  bags  dur- 
ing transit  offers  a  practical  way  of  reducing  scarring.    Whether  the  use  of  the 
bags  will  prove  to  be  economical  remains  to  be  seen. 

The  laboratory  handling  tests  indicate  that  handling  practices  at  the  ripening 
room-wholesale  level  can  affect  the  amount  of  damage  done  and  the  resulting 
waste o    Careful  handling  of  bananas  at  all  stages  of  ripeness,  whether  it  be  by 
mechanical  equipment  or  manually,  is  important  to  prevent  scarring, 

Carrying  green  bananas  manually  will  cause  little  bruising  or  crushing.  How- 
ever, similar  handling  when  the  fruit  is  at  the  green-tip  stage  may  cause  much 
bruising  and  crushing.    Even  with  conveyors  fruit  at  this  stage  of  ripeness  is 
sometimes  bruised.    In  some  banana  warehouses  25  or  more  green-tip  stems  may 
be  hung  on  a  conveyor  at  one  time.    These  stems  are  then  pushed  along  the  con- 
veyor by  hand  to  the  cutting  table,  with  many  stems  pressing  or  bumping  each 
other,  and  the  operator  exerting  damaging  pressure  on  some  bananas.    Such  han- 
dling causes  some  scarring  and  bruising;  part  of  which  will  not  be  noticed  un- 
til the  fruit  reaches  retail  stores. 

The  desirability  of  cutting  the  hands  from  the  stems  not  later  than  at  the 
green-tip  stage  and  often  at  a  slightly  earlier  stage  of  ripeness  to  minimize 
handling  damage  is  obvious.    Green  bananas  can  stand  more  pressure  in  handling 
without  injury  than  turning  fruit,  and  in  turn  fruit  which  is  turning  or 
breaking  color  can  stand  more  than  green-tip  fruit. 
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Summary 

Ten  commercial  loads  of  bananas  (7  railcars  and  3  trucks)  were  followed  to 
determine  the  types  and  amounts  of  physical  losses  from  the  time  they  reached 
the  ripening  warehouse,  until  the  fruit  was  boxed  for  retail  distribution. 
Total  waste  in  these  shipments  averaged  18.1|2  percent  of  the  billed  weight. 
Nearly  half  of  this  waste,  8.76  percent,  was  the  unavoidable  waste  from  dis- 
carding the  stems.     Other  leading  types  of  waste  included  in  the  total  were: 
old  scars  and  bruises  2.82  percent,  neck  rot  l.Jj.3  percent,  and  undersized 
fruit  1.12  percent.    Most  of  the  waste  due  to  old  scars  and  bruises  was  caused 
by  injuries  in  transit  by  boat,  rail,  or  truck  prior  to  arrival  at  ripening 
warehouses. 

Total  waste  attributable  largely  to  handling  averaged  percent  but  waste 

which  could  be  attributed  largely  to  handling  at  the  ripening  room-wholesale 
level  averaged  only  1.10  percent. 

Green-tip  bananas  were  much  more  susceptible  to  bruising  injury  than  turning 
fruit  or  green  fruit.    Bananas  were  easily  scarred  at  all  stages  of  ripeness. 

Laboratory  tests  indicated  that  polyethylene  film  bags  over  stems  of  bananas 
should  be  valuable  for  reducing  scarring  during  transit. 


